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ASPIRATION IN TONSILLECTOMY-COM-
PARATIVE MERITS OF POSTURE

AND OTHER FACTORS*
A BRONCHOSCOPIC STUDY OF ONE HUNDRED

AND TEN PATIENTS

Research Prize Paper of the Fifty-Ninth Annual
Session of the California Medical Association

By H. J. HARA, M. D.
Los Angeles

ONE-THIRD of all the surgical operations
since 1924 among the American urban popu-

lation are said to have been for the removal of
tonsils and adenoids.' With the apparent increase
of incidence of postoperative pulmonary compli-
cations, the problem of ascertaining the factors
that might lead to the production of lung abscess
merits earnest consideration.

In recent years much light has been shed on
the etiology of postoperative complications. Con-
cerning their causation, investigators in this field
are now divided into two schools of thought:
those who hold to the embolic, and those who
defend the aspiration theories. That infecting
emboli play a distinct part in some cases of lung
abscess is well supported by both clinical and
experimental evidences as shown by Cutler and
Hunt,2 Schlueter and Werdlein,3 Fetterolf and
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Fox,4 and many others. It is also true that under
certain circumstances, the aspiration of infected
material into the air passages contributes to the
causation of lung abscess, a fact which is demon-
strated by the works of Hoelscher,5 Lemon,6
Smith,7 Crowe and Scarff,8 Allen,9 Ochsner and
Nesbit,'0 Myerson," Iglauer,12 and recently by
May and his associates.'3 A careful review of
recent literature on this subject impresses one
with the fact that the pendulum of medical
thought is swaying toward the side of the aspira-
tion theory. INCIDENCE

The first lung abscess following tonsillectomy
in this country was reported in 1912 by Richard-
son.14 Moore 15 estimated the incidence of lung
abscess as once in 2500 to 3000 posttonsillec-
tomies. That rate was based on a nation-wide
survey by means of comprehensive questionnaires
sent out to various throat specialists. Moore thus
assembled 202 cases of lung abscess most of
which followed tonsillectomy, thirty-nine of the
tonsillectomies having been done under local an-
esthesia. Cutler and Schlueter ' collected from
the literature a total of 1908 cases of pulmonary
abscess; 29 per cent of these followed operative
procedures, and of such 14.6 per cent occurred
after the removal of tonsils. In a series of 602
cases of pulmonary abscess which were observed
at the Mayo Clinic by Hedblom,'7 146 followed
operations. Of these operative cases, forty-eight
occurred after tonsillectomy.
From the records at the Massachusetts General

Hospital the writer collected sixty cases of pulmo-
nary complications which were recorded in the
period between May 1921 and October 1927.
This series included forty-five lung abscesses,
eight lobar pneumonias, four cases of bronchi-
ectasis, and three cases of bronchopneumonia.
All followed operations on the upper respiratory
tract, chiefly on tonsils and adenoids under in-
halation ether anesthesia. Of these sixty patients,
thirty-nine were operated on elsewhere than at
the Massachusetts General Hospital. When the
complications later developed, the patients sought
medical aid in the above hospital. The remain-
ing twenty-one cases included two bronchopneu-
monias, eight lobar pneumonias, and eleven lung
abscesses. These patients had been operated on
either at the Massachusetts General Hospital or at
the Massachusetts Charitable Eye and Ear Infirm-
ary, these two institutions being under the same
management. During this same period the aver-
age number of tonsillectomies performed each
year in these two institutions was 3356. This
places the actual known incidence of lung abscess
in these two institutions as one in every 2678
tonrillectomies.

SCOPE OF EXPERIMENT

By means of bronchoscopic studies Myerson 'I

and Iglauer"1 have shown that 40 to 77.5 per
cent of patients, immediately following tonsillec-
tomy under ether anesthesia, revealed the pres-
ence of blood and mucus in some portion of the
bronchial tree. Iglauer reported that when tonsils
were removed under local anesthesia, aspiration
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took place in 28 to 30 per cent of cases, though
with less quantity and penetration.

It is recognized that the normal tracheobron-
chial system, aside from its ciliary movement,
cough reflex, and "peristaltic" action, has inherent
tissue immunity against bacterial invasion from
the upper respiratory tract. However, in the light
of our present knowledge, should any aspirated
blood become infected, where could one find more 4 _ I ___
favorable conditions for a good culture medium? Ild llt M I I

The following studies were made in order to L
evaluate the various factors which contribute to I I1
the causation of aspiration complications.

CLINICAL MATERIAL

The series here reported consists of 110 pa- *IE 1 1 151 . L
s ssw owas=o ss=sx, sw1W=w~~~~Irli V1owXs4.1-.. I II. I _ f:sIEtients, fifty-four males and fifty-six females, I VI I..I

three to fotrteen years of age, who came to the
laryngological service at the White Memorial
Clinic for the removal of tonsils and adenoids in

FChart 1-B-Showing diagrammaticaily, the effects of
different types of anesthesia on aspiration evidences, as
noted in different patient groups.

check-up.. About fifty patients did return to the
1-1I|1ll L------ n clinic for this purpose. To those patients who

I Li 1141 ~~~~~~failed to come back for the final examination, a
F.11 &MM- ~~~~~~social service worker was sent to ascertain the

M 1-after-effects of the operation, with special refer-
ence to the presence of cough, fever, precardial
pain, and other signs that might point to the pres-
ence of a pulmonary complication.

Tables 1 to 6 reveal the scope of the study
and the various factors that were considered.

~~~~~~~~~~~~~~~~IIIrI1.P11 _1

Chart 1-A.-Showing di-agrammatically, the effects of -
different types of anesthesia on aspiration evidences in
trachea and bronchi.

the period between April 1929 and January 1930.
Each patient received preliminary physical and
laboratory examinations, such as urinalysis and
bleeding and coagulation times. When the patient
gave a history of acute illness within the two r- F T z I

weeks before the date set for operation, the oper-
ation was postponed and the patient was given a
later appointment.

z i I 1.1 1' 1 1 1 1 1 I J ~~~~~~L ___IIk l_I 1
All operations were performed in the forenoon. I

Unless there was a contraindication, each patient
was discharged the same evening, after a throat
examination had been made. Each patient re-
ceived a prinoted instruction card for the post-
operative home care. When emergencies arose
after a patient lefft the clinic, a house call was
made by one of the staff on service. Each patient
was asked to report to the clinic, when surgi- Chart 2-A.-Showing the influence of operative time on

cl con c sm,fr afin aspiration complications (in relation to the trachea andcal convalescence seemed complete, for a final bronchi).

629'SeieTib'er, 1930
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gling, and Uneven (Charts 1-A and 1-B). T'o
IINFI_ Llp I [ME op I Ila maintain a constant degree of anesthesia in a

111162 __2 -1 L ~~patient for any length of time requires consider-
able skill and experience. This is particularly so
in a ton~illectomy operation, where the mouth is

1 I-1_1N kept wide open and where suction also is used.
In estimating the degree of narcosis we were
guided by the general reaction of the patient
throughout the operation.

It would seem that a shallow anesthesia is
.1 I A ~~~~~~~preferable to a full or to a light surgical one.

DA ~~~~Although struggling patients are at times difficult
to manage, yet the frequency of aspiration com-

I I P ~~~~~~~~~plications seem to be less.
I V I ~~~~~~~~~SUCTION

I V; I I ~~~~~~~~Theusefulness of suction in the operation of
I I!, I iEA ~~~~~the upper respiratory tract is universally recog-

nized. In the series here reported, the water-
suction tube was used and manipulated by an
assistant. In patient 73, the suction was not used;
nevertheless only a trace of blood was found in
the trachea and none at all in the bronchi of the
patient. In patients 83 and 100, each patient was
operated on in the Rose position. Patient 83 had
an unusually large quantity of blood in the lower
air passages, but patient 100 had very little blood

Chart 2-B.-Showing the influence of operative time on
aspiration complications (in relation to certain patientI IIIIIII
groups).

When the bleeding was entirely controlled and S- I

the pharynx dry, a direct tracheobronchoscopy
was performed by the writer. The contents of
each main bronchus and of the trachea were noted III
and graded according to the amount of blood and
mucus present. Where no blood was found it
was recorded as zero (0), whereas when the
secretion flowed out of the examining-tube mouth,
it was designated as four (4). Between these two
extremes the various amounts of the contents
present were graded according to the number
of uniform-sized sterilized sponges which were
necessary to dry the air passages. There were
forty-five different physician and student oper-
ators in this series of tonsillectomies. All used
the dissection and snare method. The La Force
adenotome was employed for adenoidectomies. I V

ETHER

The open cone method of inhalation anesthesia
was employed at the beginning of each anesthesia. II I

just before the operation began, this was changed
to compressed-air vaporization from which appa- II -I1
ratus a rubber tube carried the ether to the angleI13
of the patient's mouth. Earlier in the series theJ
exact amount of ether used for each patient was
noted, but it soon became apparent that the
amount consumed was influenced by so many dif-
ferent factors that the amounts used were omitted
from the final tabulations. The induction time
was counted as from the beginning of etheriza-
tion to the moment when the mouth gag was
introduced.
The effects of anesthesia observed on -the pa-

tients were recorded in five groups as follows: Chart 3-A.-Showing the relation of hemorrhage to
Full Surgical, Light Surgical, Shallow, Strug- injection of the air passages.

630 Vol. XXXIII, No. 3
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Chart 3-B.-Showing the relation of hemorrhage to the
injection of the air passages.

or secretion. It is evident that suction has a place
in tonsillectomy operations, but the belief that
suction when constantly applied prevents the
downward flow of pharyngeal contents seems to
be erroneous.

OPERATING TIME

The influence of the operating time on aspira-
tion complications is represented in Charts 2-A
and 2-B. It would seem therefrom that the oper-
ating time had slight influence on the amount of
aspiration. At least, the amount actually present
within the air passages at the conclusion of the
surgical procedures, whether long or short, was
on the average the same.

HEMORRHAGE

A slight loss of blood is inevitable in tonsillec-
tomy operations. According to the number of
sponges required and the constancy of suction
applied, the quantity lost was numerically esti-
mated as follows: 1, slight; 2, moderate; 3, pro-
fuse; and 4, excessive.

Charts 3-A and 3-B show the relation of
hemorrhage to the injection of the air passage.

COUGH AND VOMITING

Much has been written concerning the relation
of the cough reflex to the incidence of aspiration
under inhalation ether anesthesia. Experience has
shown that the threshold of cough reflex is sub-
ject to considerable variation in different indi-
viduals. It would seem, however, that coughing
does guard against aspiration of a large quantity
of secretion and undoubtedly helps to clear the
air passage by expelling that which finds its way
downward. Chart 4 throws light on this.

Theoretically, a sudden regurgitation of the
gastric contents into the pharynx immeasurably
increases the danger of aspiration. It is well
known, however, that the vomiting center is much
earlier depressed by ether than is the cough re-
flex. Thus the action of the cough reflex doubt-
less often protects the air passages in patients
where vomiting takes place. Of the thirty-seven
patients who both vomited and coughed, seven-
teen had clean lungs, and ten had slight traces of
blood.

POSTURE

This is the phase of the work on which our
original classification was made. Six distinct
postures of the head relative to the body were
used. Five groups consisted of twenty patients
each, and the sixth of ten patients. These pos-
tures are considered in turn.
Moderate Extension.-In this position the pa-

tient had no support of head other than the hands
of the anesthetist who held it in moderate ex-
tension (Fig. 1).

Extremze Exteension.-A small sand-bag was
placed under the shoulders (Fig. 2). This caused
extreme extension of head.

Trendelentburg at Twenty Degrees.-The foot
of the operating table was elevated to form an
angle of twenty degrees. A sand-bag supported

Chart 4.-Showing the relation of cough to aspiration.

September, 1930 631
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Fig. l.-Moderate extension position. Fig. 2.-Extreme extension position.

Fig. 3.-Twenty degree Trendelenburg position.
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Fig. 4.-Forty-flve degree Trendelenburg position.

Fig. 6.-Bostonian position

Vol. XXXIII, No. 3.632

Fig. 5.-Rose position.
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Trendelenburg at Forty-Five Degrees.-This
was like the preceding position except for ex-
treme elevation of the foot of the table. It was
necessary to strap the patient firmly to the table
to prevent slipping toward the anesthetist (Fig. 4).

Rose Position.-The head of the patient was
at the end of the operating table and the vertex
supported by a pillow on the operator's lap. Thus
the head was maintained on a much lower plane
than the rest of the body (Fig. 5).
Bostonian.-As there were only ten patients in

this group we did not include all the data in this
study. However, it is none the less interesting
from an academic viewpoint. For lack of a
proper descriptive term we called the position
shown in Fig. 6 the Bostonian. Practically all
tonsillectomies in and about Boston are performed
in this manner. After the patient is anesthetized
he is strapped to a specially constructed chair for
this purpose and brought into the operating room.
Here he is placed before the surgeon in sitting
posture. The trained nurse, who stands behind
the patient, steadies the head and can readily turn
or tip it in whichever direction indicated by the
surgeon. Both the operator and the assistant have
a free view of the field. Any advantages of posi-
tion are apparently offset by the aspiration of
blood and secretions which gravitate into the air
passages in spite of care taken in the use of suc-
tion and sponges. The ten patients who were
operated upon in this position had a uniformly

Chart 5.-Showing the relation of vomiting to aspiration.

Chart 6.-Showing the relation of posture to aspiration.

large amount of blood (Chart 6). Aside from
the climatic conditions and seasonable variations
ascribed by Lord,'8 the unusually high incidence
of pulmonary complications that occur following
tonsillectomy in the city of Boston may, to some
degree, be attributed to the use of this position.
The comparative merits of the various positions

employed are graphically represented in Chart 6.
Table 7 indicates analysis of twenty-one cases,

including seven patients who were operated on in
Bostonian posture, in which there was excessive
aspiratiorL
The analysis of thirty-two cases in which there

was no blood or barely a trace of it in the lower
air passages of the patients is shown in Table 8.
A remarkable feature of this table is that there
is included not a single case from either the
moderate extension or Bostonian group.

SUMMARY

1. Bronchoscopic study immediately following
operation seems to offer one of the best methods
of the estimation of the amount of inspired blood
and secretions present after a tonsillectomy oper-
ation.

2. The Rose position affords the greatest pro-
tection against aspiration. The next in order are:
the Trendelenburg, the extreme extension, and
the moderate extension. The Bostonian posture
gave the largest amount of aspiration.

3. Anesthesia should be as light as is compatible
with careful surgical manipulation. The deeper
the narcosis the greater will be the amount of
aspirated material.

4. Suction and dry sponges as at present used
during tonsillectomy are useful armamentaria, but

'Septem'ber, 1930 633
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they do not assure of absolute protection against
aspiration.

5. With a proper combination of the methods
mentioned in these studies, aspiration hazards may
be markedly reduced.

432 South Boyle Avenue.
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RESUSCITATION OF THE NEW-BORN*
By KARL L. SCHAUPP, M. D.

San Francisco

THERE is no phase of obstetric practice which
is more important and yet gets so little atten-

tion as does the resuscitation of the new-born
child.

Fortunately most infants cry spontaneously
upon being born and the circulatory changes take
place without incident, but in many instances
there is delay in the establishment of one or both
functions and it becomes necessary to use artificial
means in the attempt to preserve life.

It is not my purpose to introduce a new means
of resuscitation but to recall the importance of
the subject, to point out certain errors in the prac-
tice and to suggest those methods which have the
most merit.

Since the birth of a living and healthy child
into the world is the sole purpose of pregnancy
and labor, there is necessarily a failure unless this
purpose has been accomplished. To those who are
called upon to attend the mother through this
function, comes the responsibility of sustaining
the new life; skillfully, patiently and gently using
all means available.
BASIC PRINCIPLES IN 1$REATMENT OF ASPHYXIA

NEONATORUM
There are two important principles in the treat-

ment of the asphyxiated new-born. First, that
the respiratory passages are free from blood,
mucus and amniotic fluid. Second, that the body
temperature be not allowed to fall below normal.
In the former instance all that is usually neces-
sary is to suspend the child by the feet, allowing
the head to rest upon the table. The mouth and
throat are then gently wiped free of mucus by
use of two folds of gauze over the little finger, or
the throat is massaged upward gently. As a rule
these measures are sufficient to clear the lungs.
Where there has been deep aspiration of amniotic
fluid, it becomes necessary to use gentle artificial
respiration during which the child is still sus-
pended. This almost always frees the lungs of
fluid. Where these maneuvers have failed to give
results it may become advisable to aspirate the
mucus by use of a bulb aspirator or the tracheal
catheter.

During the time necessary to carry out such
manipulations there has been rapid evaporation
from the wet skin of the child and a rapid fall
in the temperature. To prevent this fall from
progressing to a dangerous point, the use of a
warm water bath is the most successful.
The water bath has two distinct functions: to

maintain body temperature, as already mentioned,
and to stimulate respiration and circulation. If
the bath is tepid it has no stimulating effect; to
obtain that result, it must therefore be warm
to the hand. By the addition of hot water, which
raises the temperature more rapidly, the stimulat-

*Chairmnan's address, Obstetrics and Gynecology Sec-tion of the California Medical Association at the fifty-
ninth annual session, Del Monte, April 28 to May 1, 1930.


